Neurofibromatosis (NF) is a genetically inherited, autosomal dominant disease, characterized by multiple cafe au lait spots, cutaneous neurofibromas and "Lisch nodules. " Neurofibromatosis can develop from a neural source at any age. However, neurofibroma of the larynx is extremely rare and is usually manifested by obstructive airway symptoms. We encountered a 5-year-old child presenting with stridor and dyspnea, who had a diagnosis of laryngeal plexiform neurofibroma. The purpose of our report is the consideration of laryngeal NF in the differential diagnosis of dyspnea in infants and children.
Introduction
Neurofibromatosis (NF) is a genetically inherited, autosomal dominant disease that was first described in 1882 by Von Rechlinghausen. 1, 2 Although there are seven known subtypes of the disease, NF-1 and NF-2 are the most well-defined variants. NF-1 is also known as peripheral NF, and it is identified by various cardinal signs such as cafe au lait spots and "Lisch nodules. " NF-2 is generally known as central NF, it is frequently seen with bilateral vestibular schwannoma, multiple meningioma and spinal ependymoma. 1, 2 In 30 to 50% of cases reported, spontaneous mutation was reported. 3 NF can develop from a neural source at any age or setting. However, neurofibroma of the larynx is extremely rare. Major complaints consist of symptoms relating to airway obstruction. Since NF is rarely seen in the larynx and clinicians are generally not experienced in diagnosing it, diagnosis is frequently confused with other airway diseases.
For this reason, by presenting the following case, we would like to consider laryngeal NF, as an etiology in the differential diagnosis of dyspnea, in infants and children.
Case report
A 5-year-old boy had been experiencing hoarse voice, and progressively increasing dyspnea and snoring during sleeping, since the age of one. Previously he was given various medical treatments after being diagnosed with bronchial asthma and upper respiratory infection, to which laryngeal croup was added. Because of his respiratory discomfort and the addition of sleep apnea to the complaints, he was referred to our department for further evaluation.
During the physical exam initiation, he had a hoarse voice and stridor, although he did not have intercostal and supraclavicular retractions. During the endoscopic flexible nasopharyngeal and/or rigid examination; a smooth-surfaced mass was found that restricted movement of the right arytenoid and the right vocal fold partially obstructing the airway.
Computed tomography (CT) of the neck demonstrated a 2 × 3-cm cystic lesion in the posterior aspect of pyriform sinus, at the glottic and supraglottic levels (figure 1).
Magnetic resonance imaging (MRI) of the neck indicated again at the same location with the same size mass, hypointense on T2-weighted images, and hypointense lesion in T1-weighted images (figure 2).
A previous biopsy during mass reduction revealed plexiform neurofibroma (no malignant transformation). Because of the recurrence of respiratory problems within a month, tracheotomy was performed on the patient.
During microlaryngoscopy, a smooth-surfaced mass emanated from the right endolaryngeal surface of the epiglottis, immobilizing the right vocal fold, the right arytenoid and aryepiglottic fold and causing partial obstruction of the airway.
Subsequently, the tumor and the structures it was holding together, right arytenoid and band, was excised through a lateral pharyngotomy, and primary reconstruction was performed ( figure 3 ). The mass originated from the superior laryngeal nerve (figure 4). Five days after the partial laryngectomy, the patient was decannulated. Oral food was started on the tenth day.
Postoperatively the child underwent neurologic and ophthalmologic examination to evaluate the extent and involvement of his neurofibromatosis. Cafe au lait spots, with the largest one being around 4 × 2 cm, and axillar freckling were observed on the child's body. Abdominal ultrasonography was reported as normal. No other NF focus was found outside of the larynx.
Bilateral Lisch nodules were found upon eye examination. Because of the presence of peripheral findings and only the absence of intracranial pathology, our patient was diagnosed with NF type 1. No complications were encountered postoperatively. We continue to monitor the patient 20 months postoperatively without any complaints or evidence of relapse except slight hoarseness.
Discussion
Many laryngeal lesions may produce inspiratory stridor. In newborns laryngomalacia is a major reason for persistent stridor. In the pediatric age group, vocal fold paralysis, subglottic stenosis, subglottic hemangioma,and other vascular abnormalities can be reasons for respiratory problems. Especially if swallowing difficulties are present, supraglottic lesions should also be considered. In addition to this, in children, the diagnosis of laryngeal tumors, aryepiglottic fold cyst, laryngocele, lipoma, neurilemmoma, neurofibroma, paraganglioma, teratoma, and hamartoma, can be confused with each other. 1 Because of its slow growth, laryngeal neurofibroma may not show symptoms for years or, rarely, symptoms can arise right after birth. Presence of symptoms depends on the size and location. Initial symptoms are sticky feeling in throat, hoarse voice, dysphagia, dysphonia, and stridor. [4] [5] [6] [7] [8] Symptoms may intensify if tumor size increases and restricts the airway or causes vocal fold paralysis.
In our patient, occlusive symptoms were observed due to the progressive increase of the mass.
Detailed history and physical examination are the most important steps in diagnosis. Direct and indirect laryngoscopy, neck CT and MRI are helpful tools for diagnosis. 9 In our case, since the patient's primary complaint was difficulty in breathing, he was medically treated with systemic steroid until he was 5 years old. As a result, one should not forget that NF could be overlooked as a cause for breathing difficulties, and endoscopic and radiographic evaluations should be done for early diagnosis.
Neurogenic laryngeal tumors are uncommon. Neurofibromas do not show capsules, and they are frequently associated with NF-1. These can arise sporadically. In NF-1, laryngeal involvement is not very common. In their literature search, Masip and collegues 3 stated that there were 35 cases reported before 1996, with the first case reported by Colledge in 1930; and of these, 19 were pediatric patients. Since then, the number of NF patients is 30 (except this case), and 13 of these were children. 10 Laryngeal neurofibroma is mostly found in supraglottic area (arytenoid and aryepiglottic fold). 4 These areas are rich in sensory fibers and scarce in motor fibers. 11 It is believed that the neurofibroma originate from the internal branch of the superior laryngeal nerve. 5, 12 In our case, it appeared that the NF originated from the superior laryngeal nerve.
Histologically, neurofibromas are classified as plexiform or nonplexiform. Laryngeal plexiform neurofibroma is generally limited to diffuse and local. They include multiple nerve endings. However because of infiltrative characteristics, total resection is hard and as a result frequent recurrences can be observed. 11 Change to neurofibrosarcoma or malignant schwannoma through malignant transformation is also reported. 6, 13 In our case, the histologic diagnosis was also reported as plexiform neurofibroma (no malignant transformation).
The treatment is surgery. Depending on the location and the size of the tumor, various surgical methods are identified. Small tumors can be removed using transoral endoscopy. On the other hand, from open surgeries, techniques including lateral pharyngotomy and laryngofissure are described. Open surgery techniques are more advantageous since they provide a better field of view which in turn facilitates complete removal of the mass. 5, 7, 11, 14 Surgery can have complications such as hemorrhage, scar tissue, laryngeal stenosis, vocal fold paralysis, and postoperative pulmonary edema have been reported. 7 In pediatric patients who are referred with occlusive airway symptoms, one should also consider neural tumor in the larynx as a rare diagnosis. It is important to evaluate these patients systematically and determine the appropriate surgical method. 
